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OBSERVATIONS on CALP. 
By the Honourable GEORGE KNOX, M..R.LA. 



9, 1801. 



AS the Academy has evinced a defire to promote mineralogical Read, Mar* 
enquiries in the county of Dublin ; I take the liberty of fubmit- 
ting to it the analyfis of a mineral which abounds in the neigh- 
bourhood of the metropolis, and which our celebrated Prefident 
has diftinguifhed by the name of Calp. (vid. Kirwan'a Elements of 
Mineralogy, vol. I. p. 233.) 

Calp, or black quarry ftone of Dublin, is placed* in Mr. Kir- 
wan's Elements of Mineralogy, under the argillaceous genus j being 
a fubftance which poffeffes the diftin&ive characters of that earth 
more than any other. For, although it effervefces with acids and 
fcratches glafs, it neither burns to lime nor gives fire with fteel. 
Whilft on the other hand it emits, when breathed upon, the fmeU 
peculiar to argillaceous earth. 

The quantity of argill, however, 'which its chemical analyfis 
difcovers, would fcarcely, were its internal proper' ies to determine 
its clafs, entitle it to rank in that which Mr. Kirwan has affigned 
toiu 
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The external characters and leading properties of the fpecimen 
which I ufed were the following : 

Colour — Greyifli black, inclining to blue. 

Lustre — o 

Transparency — o 

Hardness — Scratched glafs with difficulty, crumbling at the 
fame time.- — Did not give fire with fteel. 

Fracture— Lateral fracture imperfectly conchoidal — Tranfverfe 
fracture flaty, paffing into the coarfe-grained earthy. 

Gave a white ftreak. 

Effervesced with acids. 

Gave an earthy fmell when breathed on. 

When calcined did not flake. 

Colour, when calcined, a yellowifh grey. 

Cracked, and flew into thin flares, when expofed to a low heat 
in an open fire. 

Specific gravity, at the temperature of 66 Fahrenheit 2. 68. 

CHEMICAL 
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CHEMICAL ANALYSIS. 

One hundred parts contain the following fubftances in nearly the 
proportions annexed : 



Carbonate of lime 


68 


Oxyd of iron 


a 


Argill 


Ik 


Silex - 


18 


Carbon and Bitumen 


3 


Water - 


i* 



The procefs by which a mineral fubftance, of the nature of that 
which is the fubject of this paper, is analyfed, is fo Ample, and 
well known, as almoft to render any detail of the operation unne- 
ceflary. More than one analysis was made. The muriatic and 
acetous acids were feverally ufed to take up the carbonate of lime ; 
but the former diffolved the iron alfo. The metal was precipi- 
tated from the muriatic folution by prufliate of pot-afh, and the 
lime feparated from each by carbonate of pot-afh. The argill was 
extricated with difficulty, by long digeftion and boiling in ful- 
phuric acid, and precipitated by carbonate of foda. — B< fides the 
general analyfis, each ingredient was feparately collected from dis- 
tinct portions, of ioo grains each, of the fpecimen. 

The 
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The following are my reafons for fuppofing that the iron was in 
the ftate of an oxyd, and that the principal colouring matter was 
compofed of carbon and bitumen. 

With a view of difcovering whether the iron was in its metallic 
ftate, or otherwife, in the ftone, a large quantity of it, amount- 
ing to feveral hundred grains, was treated with muriatic acid, and 
the gas which was extricated was pafled through water, and 
caught in a pneumatic apparatus. 

The fame procefs was repeated, with the fubftitution of the 
fulphuric for the muriatic acid. In both cafes the refult was the 
fame. — No hydrogen gas could be colle&ed ; but, when the whole 
of the carbonic acid had been imbibed by the water, there re- 
mained, in the veflel, a fmall quantity of azotic gas. 

That the dark colour of the ttone could not be produced mere- 
ly by the oxyd of iron, I was naturally led to fufped from the 
change produced in it by calcination. - 1 therefore fatisfied myfelf 
on that point, by carefully feparating from a portion of the ftone 
every particle of the metal, a procefs which produced no change in 
its colour. 

As it appeared how pretty evident that the calp contained fome 
inflammable matter, to which it was indebted for its dark colour, 
I endeavoured to eftimate its proportion by the following procefs : 

Thirty 
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Thirty grains, from which all the carbonate of lime and oxyd 
of iron had been previously extra&ed, were dried in a clofe veffel, 
and in fuch a heat as feemed fufficient to expel the water, and 
afterwards calcined. By the calcination the powder was rendered 
white, and loft that proportion of its weight which I affign in the 
refult of the anaiyfis to the carbon and bitumen. 

Still, however, it remained to determine in what ftate, whe- 
ther of carbon or of bitumen fingly, or whether of a mixture of 
both, the inflammable colouring matter exifted in the mineral. 

On the fuppofition that it was merely carbon in a ftatc of cx« 
trcmc divifion, it was boiled (the lime, argill and iron having been 
previoufly feparated) in concentrated nitrous acid. By this treat- 
ment the intenfity of the colour was fomewhat diminished, and a 
fmall quantity of nitrous air was produced. 

The next attempt was to Separate the bitumen, fuppofing that 
it contained any.*— To effect this, a large quantity of the powdered 
calp was boiled in cauftic pot-afh, filtered and edulcorated ; but 
as the refiduum on the filtre retained the original colour, it confe- 
quently could not have been entirely produced by bituminous 
matter. 

That it contained, however, Jome bitumen, feems pretty evi- 
dent - t for, having evaporated the filtered folution to drynefs, and 

diffolved 
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diffolved the dried refiduum in muriatic acid, an oily matter floated 
on the furface of the liquor. 

From thefe experiments I have ventured to aflert, that the co- 
louring matter is compofed, in proportions which I have not been 
able to afcertain, of a mixture of bitumen and carbon ■. 

With refped to the azot I am unable to form any fatisfadory 
conjedures of its origin. Might it not have proceeded from the 
body of the animal whofe fhell had contributed the carbonate of 
lime to the formation of the mafs ? 

The following fads may affift enquiries upon this fubjed : 

Calp is found in great quantities in the neighbourhood of 
Lucan ; and the quarries from which it is dug generally exhibit 
the following appearance: 

Immediately under the Vegetable mould is a thin bed of lime- 
ftone gravel ; beneath which, to a confiderable depth, are ftrata 
of dark lime-ftone, feparated from each other by beds or layers of 
argiiiaceous fhiftus. The deeper the quarry is dug* the nearer 
the lime-ftone feems to approach to the nature of calp ; to which 
it at length arrives, by a gradual and fcarcely perceptible tranfition. 

In the grounds of Edmondfbury, fcarcely one mile from Lucan, 
there is a fpring, called by the common people the Boiling Well, 

which 
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"which is of a fomewhat higher temperature than the neighbouring 
fprjngs, and from the bottom of which are continually rifing large 
bubbles of pure azotic gas. 

In an analyfis, which I fometime Since attempted, of the Lucan 
water, I found that azotic as well as hydrogen gas efcaped from it 
at a boiling heat ; a circumftance which could hardly have been 
occasioned by the decomposition of atmofpheric air held in folu* 
tion in the water, as no fulphuric or fulphureous acid was pro- 
duced, as was to be expected from the Simultaneous decompofition 
of fulphurated hydrogen gas and atmofpheric air. 

It may alfo be worth obferving by perfons who are defirous of 
profecuting this enquiry farther, that in moft of the lime-ftane in 
that neighbourhood, which contains Shells, is to be found ful- 
phurated hydrogen. 

And, likewife, that after evaporating the Lucan water to dry- 
nefs, a fmall quantity of a fetid bituminous matter, foluble in 
alcohol, remains mixed with the earths and falts. 

On thefe few facts I Shall not prefume to form a theory — 
Neither do I offer them as Subjects for fpeculation, but as an en- 
couragement to further and more accurate refearches. 

Vol. VIII. D d Note. 
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Note.— As I believe that my analyfis of the Lucan water is a nearer approxima- 
tion to the truth than any hitherto publiflied, and perhaps fufficiently accurate for 
medical purpofes, I fliall here fubjoin it.-— Tb thofe who are acquainted with the 
difficulties attending the inveftigation of the ingredients of an hepatic water, it will 
not afford any furprife that I ihould offer the refult of mine with diffidence. 



LUCAN WATER, TWO 


GALLONS 






GRAINS. 


Carbonate of magnolia 


- 


4 


Carbonate of lime 


- 


23 


Carbonate of foda 


- 


39 


Muriate of foda 


- 


4 


Sulphur 


- 


16 


Bitumen 


- 





The carbonate of lime is held in folution by an excefs of carbonic acid, amounting 
to about 32 cubic inches in two gallons of the water. — The fulphur is in the ftate 
of fulphurated hydrogen. 



